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Abstract
The purpose of the research. This research aims to study the lithostratigraphy and geologic evolution of the Kurrachine
Dolomite Formation in the middle Triassic along the Palmyrian Belt Zone in Syria. Studying this formation in its
northern and southern parts has shown that it consists of two lithostratigraphic members, where each of them in-
cludes a series of lithological units. The petrographical study of the components of these units shows that they are
composed of four distinguished components: dolomitic limestones, clayey limestones, clay and anhydrites, pure or
mixed and deposited in repeated harmonic layers, gathered mostly in neutral sedimentary sequences.
The relevance of the research. This scientific research can provide information about the sedimentary evolution and
stratigraphic succession of the region and its historical development. In addition, it can provide insight into the re-
lationships between different sedimentary layers, and mineral resources available in the basin and their potential for
exploitation. This research can also lead to a better understanding of the ancient environment in the region.
Research methodology. Data was collected from a range of sources, including geological maps and cross-sections,
drill core log data from nine gas wells in the field, field observations, and published research. The study area was di-
vided into different lithostratigraphic units, and the geology of each was studied in detail. Attention was paid to the
lithology, hydrocarbon content, structural features and other features of each unit. The data collected was then used
to construct a geological history of the region, including its tectonic, sedimentary, and paleogeographic evolution.
This information was then used to make inferences about the regional stratigraphic framework, as well as to make
predictions about future geological evolution.
Results and conclusions. This article focuses on the lithostratigraphy, as well as the geological evolution, of Triassic
rocks, specifically the Kurrachine Dolomite Formation in the Northeastern Palmyride Basin of Syria. Laboratory
studies were conducted to explore the lithology and sedimentary facies of the formation. Results show that the
Kurrachine Dolomite Formation is dominated by deposits of a limited lithological nature. It is limited to calcareous,
limestone, dolomitic limestones, dolomite, shale, and clay rocks, with limited intrusions of anhydrite in the upper part.
The sedimentary environment of the formation is interpreted as shallow-marine. All analysis reveals that the
Kurrachine Dolomite Formation is mainly composed of Middle Triassic deposits. This indicates a change in the
sedimentation dynamics in the Palmyride Basin during the Middle Triassic. The results of the study provide a better
understanding of the geological evolution of the Palmyride Basin in Syria.
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Introduction

Syria primarily belongs to the Arabian plate’s margin,
northern section (Arabian Syria), in the vicinity of the active
zone of collision with Eurasia from the Precambrian to the
present. Syria holds a portion of the Levantine Plate (Levantine
Syria) (fig. 1). The plate divides the faulting system of the Dead
Sea (Levantine) [1]. Individualization of the Arabia plate im-
pacted the Levant during the Neogene, resulting in the forma-
tion of the Dead Sea (or Levant) Fault. In the middle of the
Cenozoic period, the Arab plate splits from the African plate
[1, 2]. The plate’s orientation and position, impacted by tecton-
ic movements, have altered multiple times, as evidenced by cli-
mate oscillation, depositional conditions and a tectonic-struc-
tural setting with features of both passive and active borders
(fig. 1, a) [2, 3]. The distribution of tectonic provinces and
structural boundaries on the plate’s northern border is mostly
determined by Cenozoic tectonic events. The thrust belt and
Zagros fold, which trend northwesterly, is now the most prom-
inent barrier (west Iran and eastern Iraq) [4]. It accommodates
Arabia’s convergence with Eurasia through broad thrusting,
folding, and crustal shortening. The west limit is defined by the
sinistral Dead Sea fault system, which accommodates the dif-
fering northward migration of the Arabian and African plates
caused by the opening of the Red Sea [1].

Syria has four major tectonic zones (fig. 1, b): the Palmyride
fold belt zone, the Sinjar-Abd El Aziz uplift zone, the Euphrates
Depression, and the Dead Sea Fault System. Only one - the
Dead Sea Fault System - is a non-hydrocarbon producing zone
[5]. Cumulatively, the best producer is the Mesopotamian fore-
deep, a regional-scale flexural depression that extends from
Iraq into NE Syria.

The study region is in the middle Palmyrides. The
Palmyrides are a great indicator of an intracontinental trans-
pressive mountain belt and the most important formation in
central Syria [1, 6, 7]. From the Anti-Lebanon Mountains and

H. Moxammap u ap. / Wssectus YITY. 2023. Bsim. 2(70). C.7-17

the Dead Sea fault system, the Palmyrides strike N45E into the
Euphrates Graben in the northeast, where they drop and vanish.
The Palmyride mountain chain is 400 kilometers long and 100
kilometers broad, with a maximum elevation of around 1400
meters (fig. 1, b). The mountain belt is bounded by two struc-
tural highs, Alepo to the northwest and Rutbah to the southeast.

The study area is located north of the city of Palmyra,
70 km away from it in the Twenan field. It is one of the im-
portant structures with high hydrocarbon potential, as it con-
tains two important formations (Kurrachine Dolomite and
Butma). The field is an oil and gas producing complex with an
area of 33 (km?) belonging to the North Palmyra unit. Where
The Twenan (TW) oil and gas field located to the southwest of
the oil and gas-producing Akram structure, and it is located
east of the gas-producing AlKhashabiya structure. The field is
an elongated fold that takes a direction (northeast, southwest)
interrupted by several main faults that take the direction of in-
stallation and divide it into blocks in addition to faults perpen-
dicular to the direction of the main faults, which increases the
complexity of the structure.

During the Neogene, the Red Sea opened, the Dead Sea
Fault System activated, the Eastern Mediterranean opened,
convergence and obduction occurred in southern Turkey and
Iran, and the Arabian and Eurasian Plates collided. The sed-
iments from the Plamyrides depocenter were raised and in-
verted into their present condition. The region is still in the
compressional phase. The procedure should be separated into
at least three stages [8, 9].

The first uplift was detected at the end of the Cretaceous
(-65 Ma), the second uplift and local onlap occurred during
the mid-Eocene, and the final and most important uplifting
phase began approximately 20 Ma ago (Early Miocene) and is
currently active [7]. This most recent uplifting was essential
because it most likely constitutes a watershed moment in the
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Figure 1. Map of the study region and nearby tectonic features: a — Regional tectonic setting of the northern Arabian Platform
(modified from [1]); b — Syria’s primary structural components (modified from [4])

PucyHok 1. KapTta paioHa nccnepgoBaHua u 6nmsnexalymx TeKTOHMYECKUX OCOBEHHOCTEN: a — permoHasnbHas TeKTOHU4eckas
obcTaHoBKa ceBepHOM YacTu Apasuiickon nnatdopmebl (C n3ameHeHnsammn n3 [1]); 6 — OCHOBHbIE CTPYKTYpHbIe KOMMOHEHTbI Cupun (¢

n3MeHeHnsaMmn 13 [4])
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history of Syrian terrains. Folding, reverse faulting, and tiny
block rotation along multiple strike slip faults were all part of
the inversion process.

Palmyrides split into northern and southern Palmyrides
because of the differing tectonic types, which are separated by
the regional Jihar fault and the Al Daww depression [10]. The
north Palmyrides are composed of large, reasonably symmetric
anticlines with reversal faults that descend into the belt’s core
along its southern and northern sides. The Salamieh and Homs
depressions are on the northern side, while the Jihar fault is on
the southern side. In the middle are two structural blocks, Bishri
and Bilas. The Bilas block is a strike-slip duplex structure that is
limited on the south by the Jihar dextral strike-slip fault and on
the north by the Bishri dextral strike-slip fault. Jihar fault is one
of the most important strike-slip fault systems in Palmyrides,
dividing the SW and NE Palmyrides [11]. The fault has been
traced over 200 kilometers in an ENE direction, with an aver-
age of 1000 meters of elevation. Al Daww depression is a form
of intramountain basin that constitutes a depocenter from the
Miocene to the present. More than 5 000 m of Mesozoic and 6
000 m of Paleozoic deposits lie in the depression.

Research materials and methods

In this paper, lithostratigraphy has been used to analyze
the geological evolution of a region. To do this, data were col-
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lected from a range of sources, including geological maps and
cross-sections, drill core log data from 9 gas wells in the field,
field observations, and published research. The study area was
divided into different lithostratigraphic units, and the geology
of each was studied in detail (fig. 2, a, b). Attention was paid
to the lithology, hydrocarbon content, structural features, and
other features of each unit. The data collected was then used to
construct a geological history of the region, including its tec-
tonic, sedimentary, and paleogeographic evolution. This infor-
mation was then used to make inferences about the regional
stratigraphic framework, as well as to make predictions about
future geological evolution.

In this field, 23 wells were drilled, the most important in
terms of oil (TW-1, TW-2, TW-3, TW-10, TW-11) (fig. 2, b)
while the most important in terms of gas (TW-101, TW-104,
TW-105). It turns out that this field constitutes an important
oil and gas field. The TW-1 well was drilled in order to test
and determine the oil potentials of the formations produced
in the neighboring fields of different ages, such as the Marqada
formation from the Carboniferous, Kurrachine Dolomite from
the Middle Triassic and Haramon of the Jurassic.

Lithostratigraphic analysis is an important part of geo-
logical research, and it can be conducted through the use of
much geological software. In this scientific research we have
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Figure 2. Location map of the study area: a — The Cretaceous outcrops of the Palm Rides (modified from [12]); b — Google Earth map of the
study area showing: 1b — the study area with the red circle, 2b — boundary of the field, 3b — oil and gas wells in the field

PucHok 2. KapTta pacnonoxeHus parioHa uccrnenoBaHuii: a — MernoBble obHaxeHus Manv-Paiac (c nameHennamu ns [12]); 6 — kapta Google
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used many software programs like interactive petrophysics IP,
Petrel and Google Earth. This type of software products allows
us to easily identify and map out lithostratigraphic units and
can also analyze the geologic relationships between different
types of rocks and sedimentary strata. By using these software
packages, we can quickly and accurately identify and analyze
the different layers of a rock formation to better understand
its history.

Geophysical well logs data was acquired from various oil
and gas wells across the region of interest. The logs data includ-
ed gamma ray, resistivity, sonic, density, and neutron logs (fig. 4, a).
The lithostratigraphic analysis was performed using Gamma
Ray log curves and well log correlation. Gamma Ray log curves
were used to identify the major lithological units. Cross-well
correlation was used to identify the lithostratigraphic units in
the neighboring wells. The boundaries of different lithostrati-
graphic units were determined by comparing the gamma ray
logs and well log curves from the neighboring wells. The inter-
preted lithostratigraphic units were mapped and analyzed in or-
der to understand the sedimentary architecture.

Results and discussion

The Kurrachine Dolomite Formation of the Palmyride
Basin in Syria is an important area of investigation for ge-
ologists and other scientists because it is considered to be a
key area of Triassic sedimentary rocks [13]. This formation is
composed mostly of dolomite and limestone and is located in
the Triassic rocks in the middle of the Palmyride Structure, a
large fault system in the uppermost part of the Palmyride Basin
(fig. 3). This formation is important because it provides insight
into the depositional environment of the Triassic period.

This study of the Lithostratigraphy and geological evolu-
tion of Triassic rocks in the Palmyride Basin in Syria has re-
vealed a complex sequence of events that took place during
the Triassic period. The Kurrachine Dolomite Formation is
a Triassic deposit made up of dolomite, limestone, shale and
sandstone. It represents a shallow marine depositional envi-
ronment that was likely deposited in the paleogeographic de-
pression in the Palmyride Basin.

H. Moxamman 1 Ap. / Ussectus YITY. 2023. Boim. 2(70). C.7-17

Petrographic analysis of the Kurrachine Dolomite Formation
in the Palmyride Basin in Syria revealed that the dolomite is gen-
erally fine- to medium-grained and composed of a variety of min-
erals, including calcite, quartz, anhydrite and pyrite (fig. 4, 6). The
dolomite has a wide range of porosity from 0 to 15%. The mean
porosity is 4.1%. Petrographic analysis also showed that the do-
lomite contained abundant secondary porosity, which is mostly
matrix-supported. Calcite is the dominant cementing mineral,
with rare occurrences of anhydrite and pyrite. The dolomite has
a wide range of permeability, with the highest values being ob-
served in the zone of secondary porosity. The dolomite is general-
ly less permeable than sandstone. Overall, the petrographic of the
Kurrachine Dolomite Formation in the Palmyride Basin in Syria
reveals that it is fine- to medium-grained and composed of a vari-
ety of minerals (fig. 4, b).

The stratigraphic sequences are characterized by sedi-
mentary structures such as lamination, ripple marks, and load
casts. These features suggest that the Kurrachine Dolomite
Formation was deposited in a near-shore environment and
then subjected to multiple episodes of tidal, storm, and/or
wave action (fig. 4).

The Kurrachine Dolomite Formation in the Palmyride
Basin in Syria has a depositional environment that is com-
posed mostly of shallow marine carbonates, but also includes
characteristic features of a fluvial system. The majority of the
formation is composed of limestone, dolomite, and sandstone
beds, with minor shale siltstone (fig. 5). These sediments were
deposited in shallow water environments with fluctuations in
water depth, likely due to episodes of increased sedimentation
and tectonically induced subsidence. These fluctuations would
influence the sediment composition, with deeper water areas
having a higher proportion of fine-grained sediment.

The presence of biogenic limestone and dolomite in the
Kurrachine Dolomite Formation indicates periods of anoxic
bottom water, which is indicative of a shallow, low-energy ma-
rine depositional environment. The presence of sandstone beds
in the formation suggests that there were episodes of fluvial
activity, which provided the source of the coarser-grained sed-
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Figure 3. Lithostratigraphic units and Schematic Lithology in Palmyrides (modified from [14])
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Figure 4. Logging evaluation with Core view in Kurrachine dolomite formation in the TW-105: a — well logs (gamma ray, resistivity, poros-
ity, Sonic and their interpretation in the volume of clay) by interactive petrophysics IP software; b — The photos of cores in different lithology of
Kurrachine dolomite formation in the well TW-105: C#1 the interval from 2194 m to 2195 m, C#2 the interval from 2195 m to 2196 m, C#3 the
interval from 2201 m to 2202 m, C#4 the interval from 2207 m to 2208 m. Where these intervals are described as containing clay layers at the
bottom, followed by dolomitic facies interspersed with thin layers of calcareous rocks in its upper part, and then ending with an anhydrite facies

PucyHok 4. OueHka KapoTaxa ¢ NpOCMOTPOM KepHa B goriomutoBon chopmauum KyppauuH B ckBaxkmHe TW-105: a — kapoTaxHble
amarpaMmbl  (ramma-KapoTaxu, 351eKTpOCONpPOTUBIIEHME, MOPUCTOCTb, aKycTMka W WX WHTeprnpeTauus B 0Obeme [MWHblI) C MOMOLLbIO
MHTEPaKTMBHOIO nporpaMMHoro obecneveHus IP ansa nsydyeHus ropHbix nopogd; 6 — dpotorpacmm kepHa B pasHow nMTONOrMm 4OoNOMUTOBON
dopmaummn KyppaumH B ckBaxkmHe TW-105: C#1 mnHTepBan ¢ 2194 m go 2195 m, C#2 nHtepsan ¢ 2195 m go 2196 m, C#3 uHtepBan ot
2201 m po 2202 m, C#4 nHtepsan ot 2207 m go 2208 M. 3Tn nHTepBarnbl ONUCLIBAKOTCS Kak codepkallne MMUHUCTbIE MPOCON B HUXKHEN
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Figure 5. Logging characterization of the Kurrachine dolomite formation in the TW-105 well and correlation with other wells by interac-
tive petrophysics IP software

PucyHok 5. KapoTtaxHas xapaktepucTtuka gonomuroou coopmaumum KyppauuH B ckBaxkuHe TW-105 n koppensiuus c ApyruMuy cKBaXXuHaMmm
C NMOMOLLbIO MHTEPaKTUBHOIO NporpaMmMHoro obecneyeHus IP ans usy4yeHus ropHbix nopop,
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iment. The presence of fossils indicates that this environment
was also home to a diverse marine fauna. Overall, the deposi-
tional environment of the Kurrachine Dolomite Formation in
the Palmyride Basin was composed of shallow marine carbon-
ates, with intermittent.

The detailed petrographical study of the Kurrachine
Dolomite formation in the various structures of the study area,
based on the microscopic and electron microscopic descrip-
tion of the fragments and rock core, and the interpretation of
the associated well geophysical records, and with the help of
previous descriptions carried out by the Syrian Oil Company
or other foreign companies (fig. 5, 6), led to the following in-
ferences: On the one hand, the formation consists of three
lithostratigraphic members that are distinct by their facies,
fossil content, and responses to borehole geophysical records.
On the other hand, the formation is dominated by deposits of
a limited lithological nature. It is limited to calcareous, lime-
stone, dolomitic limestones, dolomite, shale and clay rocks,
with limited intrusions of anhydrite in the upper part.

The sediments of the formation are distributed in the form
of alternations or repeated successions consisting of decime-

H. Moxammap u ap. / Wssectus YITY. 2023. Bsim. 2(70). C.7-17

ter to metric layers and sometimes decameter layers applied
horizontally or semi-horizontally. This distribution does not
reflect clear gradual developments on the well records. Some
of the sediments in some sub-units tend to move from clay or
clay-calcareous rocks to dolomitic calcareous rocks. Dolomite
is rich in anhydrite, reflecting negative regression sequences.
This rule may sometimes be reversed to turn those sequences
into positive transgressions (fig. 5).

Clay materials are clastic in origin and are found in two
shale patterns in the form of decimetric continuity between
calcareous layers or normal in the form of transitional lay-
ers between calcareous and calcareous clay rocks. It is also
sometimes found scattered in limestone or dolomitic rocks.
Calcareous rocks are soft micrite rocks (of the type mudstone
or weakstone) and may sometimes be biomicrite, but they are
devoid of inorganic granular components.

In the formation Dolomitic rocks are (dolomicrite — do-
lomicrosparite) rocks with crystals of small or sometimes me-
dium dimensions; It results from the recrystallization of the
primary micrite material in an early or contemporary form
of sedimentation, or it is related to the dolomite epigenesis.
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Figure 6. Some microfacies of limestone deposits in the Kurrachine dolomite formation: a — (TW-105) 2208-2207.5
m: Euhedral dolomite exhibits well-developed crystal faces; b — (TW-105) 2212-2211 m: Mixed clays with anhydrite and py-
rite in millimeter dimensions. A: Anhydrite; B: Clay; C: Pyrite; ¢ — (TW-105) 2218-2217 m: Micrite with crystals of dolomite.
A: Dolomite; d — (TW-105) 2218-2217 m: Partially and partially cracked dolomitic micrite. A: Anhydrite; B: Crack filled with anhydrite; C:

Clay; D: Dolomite

PucyHok 6. Hekotopble Mukpocdpaummn oTnoxeHUn U3BECTHAKOB aonomutoson chopmaumm Kyppauun: a — (TW-105) 2208-2207,5
M: UAMOMOPMHbIN AOMOMUT C XOPOLLO pa3BUTbIMU rpaHsamu kpuctannos; 6 — (TW-105) 2212-2211 M: rWHbI, CMeLLaHHble C aHTIMAPUTOM U
NMMPUTOM B MUINMMMETPOBbLIX pa3Mepax. A: aHruapwT; b: muna; C: nuput; 8 — (TW-105) 2218-2217 M: MUKpUT C KpUcTannamv gonioMura.
A: ponomut; e — (TW-105) 2218-2217 m: 4aCTU4YHO pacTpecKkaBLUMNCS AONOMUTOBLIV MUKPUT. A: aHruapuT; B: TpewwmHa 3anonHeHa

aHrngputom; C: rmunHa; [: gonomut
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Figure 7. NE-SW correlation of well logs showing the identified formation (Kurrachine dolomite) across the five gas wells. The results
of correlation were obtained from the analysis of well log data by interactive petrophysics IP software

PucyHok 7. Koppensiuma CB-HO3 kapoTaxHbIX Auarpamm, nokasbiBawoliasa uaeHTUdMUUpoBaHHYH ¢opmMauuio (KyppaumHCKUN
AOMOMMT) NO MNATK ra3oBbIM CKBaXxuHam. PesynbraThbl Koppensuumn Obiny nomny4eHbl M3 aHanu3a KapoTaXHbIX AAHHbLIX C MOMOLLbIO
MHTEepPaKTMBHOro nporpammMmHoro obecneyenus IP ansa nsyyeHns ropHbix nopon

Anhydrite sediments occupy an important place in the forma-
tion; They appear as large, clear crystals that grow in the form
of thin interferences or clumps within the dolomitic rocks. The
sediments, especially the calcareous ones, contain a significant
proportion of crystallized pyrite (fig. 5, 6).

The correlation process aims to compare the Kurrachine
Dolomite formation at all the points that were studied in the
northern Palmyra fold range, and to understand the facies
changes experienced by the members, units and subunits of
the formation along the study area in terms of thickness and
different facies. As a result, a comparison was made between a
group of reference wells for the compositions that were previ-
ously studied, starting from the southwest towards the north-
east (fig. 7), and they are: (TW-101, TW-105, TW-103, TW-
104, TW-109) by well logs record: gamma ray, resistivity, sonic,
density, and neutron logs.

The comparison process between the wells of the studied
area led to the following (fig. 7): first, the formation kept its
divisions between all wells into three members (lower, mid-
dle and upper). The members also kept their divisions in units
and subunits that can be compared from one well to another.
Second, the thickness of the members and units of this forma-
tion differed from one well to another, with a slight variation
in their facies.

The Palmyrides Basin in Syria is a region that has experi-
enced an incredibly complex geological evolution. It has been
shaped by both tectonic and erosional processes, leading to a
highly diverse region of sedimentary rocks and structures. The
basin is considered to be a rift basin, likely formed during the
Late Cretaceous period, resulting in a variety of sedimentary
deposits, including shale, limestone and sandstone [15] (fig. 8).

In the Paleozoic, the Palmyrides Basin was a passive mar-
gin, with sedimentation taking place mainly in an intracraton-
ic basin. During the Mesozoic, it started to transition into an

active margin, associated with the opening of the Neo-Tethys
Ocean. This transition was accompanied by the southwest-
ward drift of the Arabian Plate, leading to the creation of the
Palmyrides Basin (fig. 8, a).

In the Cenozoic, the basin experienced uplift and ero-
sion, leading to the formation of the Palmyrides Mountains.
This uplift and erosion also led to the deposition of deep-wa-
ter sediments in the basin, forming the distinctive Palmyrides
Formation.

The Palmyrides Basin in Syria is an area of geological inter-
est due to its complex history of formation and evolution. The
Palmyrides Basin is part of the Syrian Desert, which is located in
the Fertile Crescent, an area approximately encircling the east-
ern Mediterranean Sea. The Palmyrides Basin is a structural and
sedimentary basin that is made up of thick-bedded limestone
and marl formations, creating an undulating topography.

The Palmyrides Basin is thought to have formed in re-
sponse to the collision of the Arabian and African plates,
which created the Levant-Syria-Palestine-Arabian Arc. This
collision caused the Palmyrides Basin to be uplifted and fold-
ed, resulting in the formation of rugged mountains and hills.
The basin also experienced a period of tectonic activity, which
caused further upliftment and resulted in an even more rugged
landscape (fig. 8, b).

The Palmyrides Basin has experienced multiple phases of
sedimentary deposition throughout its evolution. During the
Miocene, a period of regional tectonic upliftment, shallow ma-
rine sediments were deposited in the basin. This resulted in the
formation of siliciclastic sandstones, conglomerates and lime-
stone deposits. Over time, these deposits were buried beneath
further sedimentary deposits, such as the marl deposits which
are now visible in the Palmyrides Basin.

Today, the Palmyrides Basin is a unique area of geological
diversity, where the effects of millions of years of tectonic and
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Figure 8. Schematic Palmyra cross section: a — Cross section of the Palmyride Trough (modified from [16]); b — Schematic NW-SE cross
sections illustrating the development of the intraplate Palmyride fold belt, from bottom to top; with a related major Arabian plate boundary tectonic
event (modified from [7])

PucHok 8. CxemaTuyeckun paspes NManbmupsl: a — pa3pes Manbmupuackoro npormba (¢ nameHeHnsmm us [16]); 6 — cxematmdeckue paspesbl
C ceBepo-3anaga Ha toro-BoCToK, UNICTPYPYOLLME Pa3BUTME BHYTPUMIMTHOIO CKnagyvaTtoro nosica Manbmmpua; CH13Yy BBEpX, C COOTBETCTBY!O-
LLIMM KPYMHBIM TEKTOHUYECKUM CODbITMEM Ha rpaHuue ApaBUACKON MnuUTbI (M3MeHeHOo u3 [7])

erosional processes can be seen. It is a region of great geologi-
cal importance, providing scientists with insight into the evo-
lution of a rift basin.

Conclusions

The northeastern part of Palmeride is one of the import-
ant structures with high hydrocarbon potential, as it contains
two important Triassic formations (Kurrachine Dolomite and
Butmah). The formation comprises three lithostratigraphic
members that are distinct by their facies, sediments, and re-
sponses to borehole geophysical records.

Many possible carbonate reservoir intervals can be found
in the Triassic deposits. In the Palmyrides, the fractured car-
bonates of the Middle-Late Triassic Kurrachine Dolomite
Formation represent major gas and oil reserves.

The Kurrachine Dolomite Formation is one of the import-
ant formations in the middle Triassic that make up the strati-
graphic column in the northern Palmyra fold range. The for-
mation is bordered by two possible hiatuses that separate the
two formations that host it: the overlying Kurrachine anhydrite
formation and the underlying Amanus shell formation.

REFERENCES
1. Brew G., Barazangi M., Al-Maleh A. K., Sawaf T. 2001, Tectonic and geologic evolution of Syria. GeoArabia, vol. 6, no. 4, pp. 573-616. https://
doi.org/10.2113/geoarabia0604573a
2. Homberg C., Bachmann M. 2010, Evolution of the Levant margin and western Arabia Platform since the Mesozoic: introduction. Geological
Society, London, Special Publications, vol. 341, pp. 1-8. https://doi.org/10.1144/SP341.1
3. Metwalli M. H., Philip G., Moussly M. M. 1974, Petroleum-bearing formations in northeastern Syria and northern Iraq. AAPG Builletin, vol. 58,
no. 9, pp. 1781-1796. https://dx.doi.org/10.1306/83D919AC-16C7-11D7-8645000102C1865D
4. Litak R. K., Barazangi M., Beauchamp W., Seber D., Brew G., Sawaf T., Al-Youssef W., 1997. Mesozoic-Cenozoic evolution of the intraplate
Euphrates fault system, Syria: implications for regional tectonics. Journal of the geological society, vol. 154, no. 4, pp. 653—-666. https://doi.
org/10.1144/gsjgs.154.4.0653
5. Sawaf T., Al-Saad D., Gebran A., Barazangi M., Best J. A. Chaimov T. A, 1993. Stratigraphy and structure of eastern Syria across the Euphrates
depression. Tectonophysics, vol. 220, issues 1-4, pp. 267-281. https://doi.org/10.1016/0040-1951(93)90235-C
6. Ponikarov V. P. 1966, The Geological Map of Syria Scale 1 : 200 000, Sheet I-37-XV (Tudmor): Explanatory notes. Damaskus: Syrian Arab
Republic, Ministry of Industry.
7. Chaimov T. A., Barazangi M., Al-Saad D., Sawaf T., Gebran A. 1992, Mesozoic and Cenozoic deformation inferred from seismic stratigraphy in
the southwestern intracontinental Palmyride fold-thrust belt, Syria. Geological Society of America Bulletin, vol. 104, no. 6, pp. 704-715. https://
dx.doi.org/10.1130/0016-7606(1992)104%3C0704:MACDIF%3E2.3.CO;2
8. Barrier E., Machhour L., Blaizot M. 2014, Petroleum systems of Syria. AAPG Memoir, vol.
org/10.1036/13431862M1063612
9. Brew G., Best J., Barazangi M., Sawaf T. 2003, Tectonic evolution of the NE Palmyride mountain belt, Syria: the Bishri crustal block. Journal of
the Geological Society, vol. 160, no. 5, pp. 677—-685. https://doi.org/10.1144/0016-764902-161
10. McBride J. H., Barazangi M., Best J., Al-Saad D., Sawaf T., Al-Otri M., Gebran A. 1990, Seismic reflection structure of intracratonic Palmyride
fold-thrust belt and surrounding Arabian platform, Syria. AAPG Bulletin, vol. 74, no. 3, pp. 238-259.
11. Caron C., Mouty M. 2007, Key elements to clarify the 110 million year hiatus in the Mesozoic of eastern Syria. GeoArabia, vol. 12, no. 2,
pp. 15-36. https://doi.org/10.2113/geoarabia120215
12. Ghanem H., Mouty M., Kuss J. 2012, Biostratigraphy and carbon-isotope stratigraphy of the uppermost Aptian to Upper Cenomanian strata of
the South Palmyrides, Syria. GeoArabia, vol. 17, no. 2, pp.155-184. https://doi.org/10.2113/geoarabia1702155
13. Hips K., Argyelan G. B. 2007, Controls on diagenesis of the Triassic Kurrachine Dolomite, Syria. GeoArabia, vol. 12, no. 2, pp. 41-64. https:/
doi.org/10.2113/geoarabia120241

106, pp. 335-378. https://doi.

14 N.Mohammad et al. Lithostratigraphy and geological evolution of Triassic rocks in the Palmyride Basin in Syria//V3Bectua YITY.
2023. Bein. 2 (70). C. 7-17.D0I110/21440/2307-2091-2-7-17



N. Mohammad et al. / News of the Ural State Mining University, 2023, issue 2(70), pp. 7-17 EARTH SCIENCES

14. Luci¢ D., Ivkovi¢ Z., ForSek G., Taka¢ D., Bubni¢ J., Koch G. 2010, Depositional sequences and palynology of Triassic carbonate-evaporite

platform deposits in the Palmyrides, Syria. Geological Society, London, Special Publications, vol. 329, no. 1, pp. 43—-63. https://doi.org/10.1144/
SP329.3

15. Vulama |. 2011, Source Rock Potential and Petroleum Systems of the Triassic and Paleozoic Successions of the Hayan Block, Central Syrian
Palmyrides. International Journal of Geophysics and Geochemistry, vol. 2, no. 3, pp. 80-91.

16. Wood B. G. M. 2015, Rethinking post-Hercynian basin development: Eastern Mediterranean region. GeoArabia, vol. 20, no. 3, pp. 175-224.
https://doi.org/10.2113/geoarabia2003175

The article was received on April 01, 2023

N. Mohammad et al. Lithostratigraphy and geological evolution of Triassic rocks in the Palmyride Basin in Syria//W3Bectua YITY. 15
2023. Bbin. 2 (70). C. 7-17.D0I10/21440/2307-2091-2-7-17



HAYKM O 3EMAE H. Moxammap u Ap. / Ussectusa YITV. 2023. Boi. 2(70). C. 7-17

YOK 551.7+550.8 http://doi.org/10.21440/2307-2091-2023-2-7-17

AvtocTpaturpadpmsi U reOAOrMYECKasi SBOAIOLIMSI TPMACOBLIX TMOPOA
6acceriHa NMaabmupua B Cupum

Howwnn MOXAMMAL'"2*

Hagus XAMALA'2**

A6a A3zns TABUNb2**

Anaa ABLYI A3+

AGayn Paxum AJIb-TAPBYLLI24***

'KazaHckui (MpuBomnkckuin) henepanbHbli yHuBepcuTeT, Pecnybnuvka TatapctaH, Poccust
2[lamacckuii yHusepcuTeT, Jamack, Cupus

3YHuBepcutet Anenno, Anenno, Cvpus

‘HedptaHas komnaHus «36nay», amack, Cupus

AHHOTaLws1
Llenv uccnedosanus. ViccnenoBaHye HalpaBIeHO Ha M3Yy4YeHUe TUTOCTPATUIPAUU ¥ TeOIOTMYeCKONl 9BOIOLNN
ponoMuToBON popmanym KyppaunH B cpeiHeM Tpuace Bfonb 30HbI [TambMupckoro nosca B Cupun. Visydenne stoir
dbopManyy B ee CeBEpHOIT U I0)KHOII YACTAX II0Ka3asI0, YTO OHA COCTOMUT U3 IBYX IUTOCTPATUTPaPUIECKNX Madek,
Ka)K7asd U3 KOTOPBIX BK/IIOYAET PAJ, IUTONOTMYeCKUX efuHNL. IleTporpaduyeckoe nsydeHme KOMIOHEHTOB TOJII
IIOKa3bIBAET, YTO OHM COCTOAT U3 YeThIPeX BbIIE/IEHHBIX KOMIIOHEHTOB: JOJIOMUTOBBIX M3BECTHAKOB, ITIMHMICTBIX
U3BECTHAKOB, ITIMHBI I AaHTUIPUTOB, YMCTHIX VI CMEUIAHHBIX, OTIIOKEHHBIX B IIOBTOPAIOLINXCSA TaPMOHMYECKUX
CTIOSIX ¥ COOPAHHBIX B OCHOBHOM B HEJITPA/IbHBIX OCAIOYHbIX TOJIIIAX.
AxmyanvHocmv uccnedosanus. JlaHHOe HaydHOE UCC/IeJOBaHMe MTPeJOCTAB/IAeT MHPOPMAINIO 00 3BOMIOLUY OCa-
JIOYHBIX IIOPOJ ¥ CTPaTUTpadIecKoll MOCIe0BATeIbHOCTY PETMOHA 1 er0 UCTOpUYecKoM pasputun. Kpome Toro,
OHO MOYKET JjaTh IIPENCTaBAEHNE O B3aMMOCBA3AX MEXIY PA3AMYHBIMU OCAJOYHBIMM CIOSMU U MUHEPaJTbHBIMU
pecypcamu, JOCTYIIHBIMM B GacceliHe, 1 UX NOTeHIMate A/ pa3paboTku. ViccemoBaHme Takoke aeT BO3MOXXHOCTD
JTydllle IOHATh 0COOEHHOCTH IpeBHEl OKPY)KaIOLell Cpefibl B PerMOHe.
Memoovt uccnedosanus. JJanHble ObUIM COOpaHbI M3 pAfa VICTOYHNMKOB, BKIIOYAs TeONOTMYecKye KapThl U
paspesbl, TaHHbIe KapOoTa)ka KepHa U3 IEBATU Ia30BbIX CKBXNMH Ha MECTOPOXKIEHMU, IO/IeBble HAOMIONEeHN 1
OnyO/MMKOBaHHbIE VICCTIeoBaHMA. PailoH mccinenoBaHysA ObUI pasfielieH Ha pasjIMyHble JUTOCTpaTUrpaduieckue
eIVHVLIBI ¥ Te0/IOT A KaXK/I0i 13 HUX ObITa TOApOOHO n3ydeHa. BHUMaHMe yiesA/10Ch TUTONIOTMN, YIIeBOJOPOJHOMY
COCTaBy, OCOOEHHOCTAM CTPOEHMA M HAPYIMM OCOOEHHOCTAM Kaxpoil mauyky. CoOpaHHble NaHHbIE 3aTeM
VICTIONIb30BA/IUCh ISl IIOCTPOEHNA T€O0IOTMYECKOM UCTOPUI PETMOHA, BKIYas €r0 TeKTOHNYECKYIO, OCAJOUYHYI0
¥ TajeoreorpadnyecKylo SBOMIOLMI0. 3aTeM 3Ta MHGOPMAIVA MCIONb30BaTach IJI BBIBOJLOB O PErVMOHAIbHON
CTpaTUrpaguyecKoil CTpyKType, a TakoKe A IIPOrHO30B Oy yILell Te0oIoryecKori SBOJIOLVN.
Pesynomamot u 6v1600bt. CTaTbs IOCBAIIEHA TUTOCTPATUTPAdNI, @ TAKXKe TeOTOIMYecKOll SBOJIOLVN TPUACOBBIX
IIOPOJI, B YaCTHOCTM JOIOMUTOBOM (opmanuy KyppaunH B ceBepo-BocToyHOM bacceitHe Ilanmpmupun B Crpun.
Bpun mpoBefieHbl TaOOpaTOpPHbBIE MCCIENOBAHNA MO U3YYEHMIO JIMTONOTMM M OCA[OYHBIX (anuit dpopmammn.
Pe3y/bTaThl OKa3bIBAIOT, YTO B TOTTOMUTOBON popmanuy Kyppauns npeo6magaoT MeCTOpOX/eHNS OTpaHNYeHHO
TUTOJIOTMYECKOI MPUPOJbL. 3/1eCh IIPeCTaB/IeHbl M3BECTHAKM, JOJTOMUTOBbIE U3BECTHAKY, IOIOMUTDI, C/IAHIIbI 1
IJIMHNUCTbIE TTOPOJb C OTPAHMYEHHbIMY MHTPY3UAMM aHTUApUTA B BepxHell yactu. OcafouHas cpefa popmanum
VIHTEPIIPETUPYeTCs KaK MEIKOBOJHO-MOPCKas. Bech aHanmM3 rmokasbiBaeT, 4To gonomMurosas popmanysa Kyppauns
B OCHOBHOM COCTOUT 13 OT/IO’KE€HMII CPeJHEr0 Tpraca. ITO YKa3blBaeT HA M3MeHeHNe JHAMMKY 0Ca/IKOHAKOIUIEHN
B OacceitHe [lambMupup B TedeHme CpefHEro Tpuaca. PesynbraThl MCC/IEOBAaHVA INO3BOJIAIOT JIyYllle HOHATDH
reo/IornyecKyo aBoyomyio 6acceitia [Taxpmupuy B Cupun.

Kniwoueevie cnosa: nuroctparurpadus, KyppauMHCKUeE TOIOMUTBI, NMAJTbMUPCKUE WM3BECTHSKM, JOTOMUTOBBIE
u3BecTHAKY, Cupus.
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